Figure Captions

Fig. 1. Comparison of entire mitochondrial genomes of Spodoptera species and strains of S. frugiperda. (A) Phylogeny inferred using maximum likelihood under MEGA7. (B) Schematic diagram of the genes and their flanking regions showing the sequence diversity in mVISTA. UTR, D-loop denotes untranslated region and displacement-loop, respectively. 


Fig. 2. Organization of the mitochondrial genome of Spodoptera frugiperda from Jeju, Korea (GenBank MN599981).  ND: NADH dehydrogenase components (Complex I) in yellow. COX: cytochrome oxidase subunits (Complex Ⅵ) in pink. ATP synthase in green. CYPB: cytochrome oxidase b in purple. Ribosomal RNA genes in red, tRNA genes in blue. Noncoding regions are not colored. Blue and green triangles denote species-specific primers FAW_F3 and FAW_B3, respectively.


Fig. 3. Location of primers and primer binding regions on partial sequence of Spodoptera mtDNA. Sequence alignment of several S. frugiperda populations and S. littoralis, S. litura, and S. exigua. Inner primer, FIP is consisted of F1c (complementary sequences of F1) and F2. Another inner primer, BIP is also composed of B1 and B2c (complementary sequences of B2). Essential 4 LAMP primers (F3, FIP, BIP and B3) generate the dumbbell structure and two loop primers, LF and LB accelerate the LAMP reaction (see Nagamine et al. 2002 for details). Used primer information is documented in the Table 2. 


Fig. 4. Conventional PCR to distinguish S. frugiperda and S. exigua. (A) PCR with LAMP external primer set FAW_F3 and FAW_B3 produced a 781 bp product from S. frugiperda DNA only. (B) PCR with primer FAW_F3 and alternative reverse primer FAW_UR produed a 501 bp product from S. frugiperda DNA only.  (C) PCR with primers BAW_DF and FAW_UR produced a 454 bp product from S. exigua DNA only.  Abbreviations are NC (non-template control), FAW (fall armyworm S. frugiperda), BAW (beet armyworm S. exigua), TCW (tobacco cutworm S. litura), ACL (African cotton leafworm S. littoralis), RAW (rice armyworm Mythimna separata), and CBW (cotton bollworm Helicoverpa armigera). 


Fig. 5. Sensitivity of the LAMP assay results for S. frugiperda species detected under (A) visible light, (B) ultraviolet light with Cyber Green and (C) gel electrophoresis. Abbreviations as in Fig. 4. The original pink color of the reaction mixture turned yellow in a positive reaction when product was formed but remained pink in negative reactions (A). 


Fig. 6. The LAMP assay results with 4 primers and additional loop primers, loop forward, LF and loop backward, LB under visible light (left side) or ultraviolet light with Cyber Green (right side).  


Fig. 7. Identification of the detection limit of genomic DNA in the LAMP assay from 100ng to 100fg under (A) visible light, (B) ultraviolet light with Cyber Green and (C) gel electrophoresis. 


Fig. 8. Sensitivity of the LAMP assay results with the DNA releasing technique from (B) insect tissue. (A) LAMP products under visible light, (C) ultraviolet light with Cyber Green and (D) and gel electrophoresis. Around 10mg of larval tissue or adult leg (or antenna) were incubated in 95℃ for 5minutes (B). Abbreviations as in Fig. 4, except PC (positive control, isolated DNA from S. frugiperda).
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TTTATTACTTGTATTATACCAAATCCTCTATAAATTTCTCTTCATCCTATATCAATATTTTTTAATAAAGAT TGACCTAAAT TAAGAAAATAATATCTTAAACCATAAGTAGATAAATTAGGTATAAATCACATTAAACATAAAAAATTTCTTAAATTATAAGTCATTAA
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TTTATTACTTGTATTATACCAAATCCTCTATAAATTTCTCTTCATCCTATATCAATATTTTT TAATAAAGAT TGACCTAAATTAAGAAAATAATATCTTAAACCATAAGTAGATAAAT TAGGTATAAATCACATTAAACATAAAAAATTTCTTAAATTATAAGTCATTAA
TTTATTACTTGTATTATACCAAATCCTCTATAAATTTCTCTTCATCCTATATCAATATTTTT TAATAAAGAT TGACCTAAATTAAGAAAATAATATCTTAAACCATAAGTAGATAAAT TAGGTATAAATCACATTAAACATAAAAAATTTCTTAAATTATAAGTTATTAA
TTTATTACTTGTATTATACCAAATCCTCTATAAATTTCTCTTCATCCTATATCAATATTTTT TAATAAAGAT TGACCTAAATTAAGAAAATAATATCTTAAACCATAAGTAGATAAAT TAGGTATAAATCACATTAAACATAAAAAATTTCTTAAATTATAAGTTATTAA
TTTATTACTTGTATTATACCAAATCCTCTATAAATTTCTCTTCATCCTATATCAATATTTTT TAATAAAGAT TGACCTAAATTAAGAAAATAATATCTTAAACCATAAGTAGATAAAT TAGGTATAAATCACATTAAACATAAAAAATTTCTTAAATTATAAGTTATTAA
TTTATTACTTGTATTATACCAAATCCTCTATAAATTTCTCTCCATCCTATATCAATATTTTT TAATAAAGAT TGACCTAAATTAAGAAAATAATATCTTAAACCATAAGTAGATAAAT TAGGTATAAACCACATTAAACATAAAAAATTTCTTAAATTATAAGTTATTAA
TTTATTACTTGTATTATACCAAATCCTCTATAAATTTCTCTTCATCCTATATCAATATTTTT TAATAAAGAT TGACCTAAATTAAGAAAATAATATCTTAAACCATAAGTAGATAAAT TAGGTATAAATCACATTAAACATAAAAAATTTCTTAAATTATAAGTTATTAA
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AAATTTATTTACAGAATAAATICTCATAT T TCTAATAAAATATCC TAATATACCCCCTATTAATCTTACATAAATAACTATCATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCT TCCTCTAACAATTCTTATAAATA
AAATTTATTTACAGAATAAATTCTCATATTTCTAATAAAATATCCTAATATACCCCCTATTAATCTTACATAAATAACTATCATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCTTCCTCTAACAATTCTTATAAATA
AAATTTATTTACAGAATAAATTCTCATATTTCTAATAAAATATCCTAATATACCCCCTATTAATCTTACATAAATAACTATCATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCTTCCTCTAACAATTCTTATAAATA
AAATTTATTTACAGAATAAATTCTCATATTTCTAATAAAATATCC TAATATACCCCCTATTAATCTTACATAAATAACTATCATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCTTCCTCTAACAATTCTTATAAATA
AAATTTATTTACAGAATAAATTCTCATATTTCTAATAAAATATCC TAATATACCCCCTATTAATCTTACATAAATAACTATCATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCTTCCTCTAACAATTCTTATAAATA
AAATTTATTTACAGAATAAATT TTTATATTTCTAATAAAATACCCTAATATACCCCCTACTAATCTTACATAAATAACTATTATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCT TCCTCTAATAATTCTTATAAATA
AAATTTATTTACAGAATAAATT TTTATATTTCTAATAAAATACCCTAATATACCCCCTACTAATCTTACATAAATAACTATTATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCT TCCTCTAATAATTCTTATAAATA
AAATTTATTTACAGAATAAATT TTTATATTTCTAATAAAATACCCTAATATACCCCCTACTAATCTTACATAAATAACTATTATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCT TCCTCTAATAATTCTTATAAATA
AAATTTATTTACAGAATAAATT TTTATATTTCTAATAAAATACCCTAATATACCCCCTACTAATCTTACATAAATAACTATTATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATCCAACT TAAAAATCT TCCTCTAATAATTCTTATAAATA
AAATTTATTTACAGAATAAATT TTTATATTTCTAATAAAATACCCTAATATACCCCCTACTAATCTTACATAAATAACTATTATTTTTAAATTAAAAGGTAAATAAATCATATAAGGATAAGAAAAAATTATTCAACT TAAAAATCTTCCTCTAATAATTCTTATAAATA
AAACTTATTTATTGAATAAATTTTCATATTTCTAATAAAATAACCTAAAATTCCACCAATTAATCTTACATAAATAACCATTATTTTTAAATTAAAAGGTAAATAAATTATATAAGGATAAGAAAAAATTATTCAACTTAAAAATCTACCTCTAATAATTCTTATAAATA
AAATTTATTTATTGAATAAATTTTTATATTTCTAATAAAATAACCTAAAACTCCACCAATTAATCTAACATAAATAACCATTATTTTTAAATTAAAAGGTAAATAAATTATATAAGGATAAGAAAAAATTATTCAACTTAAAAATCTACCTCTAATAATTCTTATAAACA
AAATTTATTTACAGAATAAATTTTTATATTTCTAATAAAATAACCTAATAATCCACCAATTAATCTAACATAAATAACTATTATTTTTAAATTTATAGGTAAATAAATTATATAAGGGTAAGAAAAAATCATTCAACTTAAAAATCTTCCTCTAATAATTCTTATAAATA
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